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In meking the observations, the aneroid barometer was placed on a tripod,
two feet distant from, and the same elevation given it as, the cistern of the
mercurial barometer. It is intended to investigate further next summer the
effects of wind gusts upon barometric pressure at this station by other and
gsomewhat different observations, and it is believed interesting data will be
secured.
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ERAKATOA SMOKE AND THE BKY-GLOWS.
[By Junior Prof. H. A. Hazen.]

Professor Kiessling, of Hamburg, has recentl
Eaper on this subject (see Sitzungs%er der Kgl. Preuss. Akad. d. Wiss. zu

erlin, p. 529, 1886). Perhaps the most significant part of the paper is
a partial denial of the commonly-held view that the remarkable sky-glows,
beginning in the latter part of August, 1888, were due to the effect of fine
voleanic ashes thrown into the upper atmospheric layers by the very vio-
lent outburst of Krakatos on August 27, 1883. Professor Keissling writes:
“ It is easy to show that air which'is full of extremely fine dust, or artificially
ground Krakatoa dust, has very little influence in the development of homo-
geneous clouds, or clouds consisting of uniform water-drops, in comparison
with the powerful cloud-forming action which comes from such gases of com-
bustion as are beyond direct optical observation."’

Granting that 1t is possible to infer from the results of a laboratory experi-
ment what may be the probable action of similar forces in nature’s vastly
ﬁreater laboratory, it is gratifying to see that Professor Kiessling has aban-

oned the theory of the sufficiency of Krakatoa ashes to produce the sky-
glows, which is beset with insurmountable difficulties. It would seem, how-
ever, that in attributing the same effect to the smoke of the volcano, he has
introduced difficulties far more serious than any to be met in the original
view. The following are a few of the more serous objections to the theory
that the sky-glows were caused by Krakatoa smoke or gases.

1st. If an{ one will project the various first appearances of the glows upon
a map he will find that, even after making due ’agﬁ)wance for lack of records,
for non-uniformity in the scale of intensity, etc., it is still impossible to connect
them by any reasonable hypothesis with smoke clouds coming from Krakatoa.

2d. The facts require that there be two currents in the upper atmosphere,

publiched an important

starting from Krakatoa, and running in opposite directions at a velocity about.

fortxblmetres per second (eighty-nine miles per hour). This is clearly im-
vasible.

P 3d. There is unquestioned evidence that the movement of the upper atmos-

phere is from west to east, which is contrary to the movement of the bulk of

the supposed Krakatoa smoke current. '

4th. No velocity even approximating to forty metres per second, can be ad-
mitted. The highest average August velocity on Pike's Peak, which is more
than 2,500 miles north of tﬁe equator, and 14,134 feet above sea-level, is ten
metres per second, and on the highest mountains near the equator, where we
bave observations, it is somewhat less than that. The motion of the highest
cirrus clouds is from the west, and, while in the neighborhood of storms, there
have been estimated velocities of txorty metres, per second, for ashort time, yet
itis highly probable that the average velocity in the summer season is not ovey
ten metres, per seoond. Professor Kiessling cites Prof. W. Siemens as au-
thority for the theory that the earth rotates on its axis without carrying the’
uppci;‘l air strata with it. It may be safely said that this theory is utterly un-
tenable.

6th. That the sky-glows were largely dependent on meteorological conditions -
was very apparent in the higher latitudes. They were only seén in perfection
in the evening, when there was a marked area of high pressure to the west.
It was frequently remarked that on some clear nights, when the conditions
af)peared avorable for the manifestation, provided it was dependent upon a
cloud of smoke. there were no glows to be seen.

6th. Tt is highly probable that no possible velocity of propulsion could carry
smoke or gas to anything like the height needed for explaining the phenomena,
but grantini that this smoke reached the higher regions of the atmosphere,
say twenty kilometres (nearly thirteen miles), it will be admitted, 1 think, that
it would be diffused throughout the whole upper regions with a velocity ap-
proaching that of sound, and in a few seconds the resulting density would g)e
altogether too slight to produce any marked effect on the sun's light. This
last consideration shows Eow utterly wide of the mark is the theory- that there
could be anything apﬁroaching even a cloud of this smoke.

There are many other objections to the theory that thesé glows could have
been produced by any direct ejecta from Krakatoa, but the above views are
sufficient to show its great weakness. There seems to be & gradual settling -
down of meteorologists to the view that the glows were an extraordinary in-
tensification of ordinary sunrise and sunset phenomena, which we know are
due to the presence of water or ice particles in the atmosphere. Ttis probable
that an unusual electrical activity, possibly concomitant with the Kraktoa out-
burst, was in part needed, and, in addition, it was necessary that the meteoro-
logical conditlons'be fayorp,ble. . A combination of all these elements would
produce the flowj in all its intensity, and an absence or diminution of any one
or more would give a less effect.

The following table, furnished by Capt. M. W. Wood, As-
sistant Surgeon, U. 8. Army, and forwarded by 2d Lieut. D.
L. Brainard, 2d Cavalry, U. S. Army, is a recapitulation, by
‘months, of meteorological data observed at Fort McPherson,
Nebraska, from 1870 to 1878, inclusive. The force of wind is
estimated on a scale of 1 to 10, coupting 1 for a light breeze
and 10 for a gale of fifty miles per hour:
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